The twenty aminoacyl-tRNA synthetases from Escherichia coli. General separation procedure, and comparison of the influence of pH and divalent cations on their catalytic activities.
A general separation procedure of the twenty E. coli aminoacyl-tRNA synthetases including either a 105 000 g centrifugation or a poly-ethyleneglycol-dextran two-phases partition fractionation, and chromatographies on DEAE-cellulose, phosphocellulose and hydroxyapatite is described. The specific activities of the synthetases have been determined after each chromatographic step and compared to their respective activities in the 105 000 g supernatant. Some aminoacyl-tRNA synthetases were obtained at 80 per cent purity. The presence of phenylmethylsulfonyl fluoride does not significantly modify either the elution patterns of the synthetases during the various chromatographic steps or their specific activities. Thus, contrarily to enzymes from various eukaryotic organisms no significant inactivation of the E. coli aminoacyl-tRNA synthetases occurs via proteolytic processes during the purification procedure. The effects of various factors: pH, magnesium, and other bivalent cations including spermidine, were tested on the aminoacylation and the [32P] PPi-ATP isotope-exchange reactions, and the optimal aminoacylation and isotope-exchange conditions determined for 18 of the 20 E. coli aminoacyl-tRNA synthetases.